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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting element which 

has high light emission brightness and excellent durability. 

SOLUTION: A material for the light-emitting element contains a 

phosphine oxide compound represented by formula (1) (wherein, Arl to 

Ar3 in formula (1) are each identical or different and denote each an aryl 

or a heteroaryl group; at least one of Arl to Ar3 is a naphthyl group 

linked at its a position; at least one of Arl to Ar3 contains a fluorescent Sf 

skeleton or a charge transport skeleton). The material is effectively used li 



for an electron transport layer of a light-emitting element. 
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v^ 5 w <ir T' fo ^ o S «ft fit *s J: 1/ a EE fit i-X # t;i ffl Pfi /.^ tJi^ , m » m -Jj . 

* ^ % IS i- 5 T- ^ S T^f t+ V - S o £i[ tt S J: 5 § co 7i)5 $T- ^ 30 

[ 0 0 5 9 ] 

* « e« 60 « 3t ^ ^ ii a e «^ri . mm/mm/'iE^^immmy^-jtmy'm^mimmym 
mi)^ :i<Dm^^mm intern "irxik^^o 

[ 0 0 6 0 ] 

m m (O m m ^ <0 m m m m ^ ti: . X. « . ^hV^y^^XXfX^tzi:ii±^ 
[ 0 0 6 1 ] 

r ;i . -7 h y ^ ^ ^ . i5 ct^ ^6 (t:) a ^ jii^ -7- . ^ 4 ^ vt^j: znkycd"^ {^mm ^ 

titz h <0 ^ mm<Dm^XX^'^miSi^^7jkir^, mm<Dm^. i^-^Xfiffli^t::J:o 40 

T Si: * 6 o ^ fi\ y =1 > . ^ ^ - , X U CO iffi fig ib* J: 5: If: ^ ^ (C , ii ffi- - i22 

3 0 0 u mWTORg^^Jr0co®^75^ffiv^(bi^^ L. i5^/>°;twucoj: 9 ^J:^^!^^ ^ \y (O 

5'J-rtt«<ti>;ii5. ^^iT^ii-g-tcfi. 5!^. J^, m (OW^n ^ ^^X ^7f^ ^ ^ , rco# 

fti!?(^(:i*i-ryut5'^5^-<:;^i::^h7-Y:^i$''r>^^ -?rLT. :l (O V ^) ^ (omw^ 

-ismh \^x\'t . i^m^W^W^^'^'^r ^ ^ V ^) y ^ 7. en }i hx h . ^Mi^ig®] 

tT:) tff * T 5 i V> 9 *IJ fo 6 , Si ft # 4r % ft L 7t ^ . T ^ 7^ ^ ^ h 

y y ^ ;^ <o :^ fg tt 5 fc 5 (7) . t ffl ii J: o r fsE v> 55^ tt 5 :i <t 4? * l , 

[ 0 0 6 2] 
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i^ibhixtimm^^1/t^^^ho:>x^h^o &\ :t . 7= ^ 0$ ft ^ u fUc: :*o Jt 5 fl* PI 

[ 0 0 6 3 1 
[ 0 0 6 4 1 

L/.ev^l5.T^i$E'7)t^Ktt«:f^±^ii:S flS h^h ^ ^ ® . tf . :^ - x 

nmitt^Wkm t ^S: ^ X ^ y< m^^<D y< ^ ^ ^ N i: U X (-^ , f/g 5t5 ;^ to t ^ 

%i^m')ti^t^^f^r>x\i^:bfz}ii)nmitt^mmx-h^z.t^%-x.^t^ * ^ :jo tt -5 ^ 

[ 0 0 6 5 1 

[ ^ it fi^n 

T . » ffi f^y *5 J: t/ it « ifo ^ fc jf T * ^fs fft Bj? -r 5 ^5 ^ -^^m\^ ^ h <r> m\z ^ ^ X m 

^ $ H 5 t CO T- ( i I ^ o 

[ 0 0 6 6 1 

5o *H-NMRfi, ^eaSFTNMR EX-2 70 {B^mi- (1*) M) Srffl 

. fi ^ n n 7^ /I. A ^ ?K T ffl'J ^ Sr o o 

[ 0 0 6 7 1 

, hy^^>'ur5:>'2. Sml, V y ^ :^ ( h V y ^ /i- :^ y ^ J ^ (o 

) 0 . 9 6 g <^ h /U ^ >^ 5 0 m 1 O iii ^ «r ^ m »fc T . 9 0 ^ X 2 B^- Fm^ ;Un Hfi jt 1$ b 

[ 0 0 6 81 

?^:v^r*.{k:>g^l^A2g. s-r^y-y-^yy^i^/UTK^i^ryuT^tKo. 8 7g.7k 

^'ft;^!;^7A0. 6 7gSr3::$7y-/U20ml, ^:^^=¥i^>-30ml(7)«-&^j«{C^jli?. L 

. s ig sft T . 4 n$ An L o ^ 5 i@ L . ^ y - T' L . # 

C> tt 51^ ^ ^ ^ ^^ A T ^ K 5> S )^ B% U . K ^ JS- b fc ^ . S 1 . 6 g ^ 

# fc o # 6 ?t a f5) ^ O * H - N M R t» <7) ii 9 fc »9 {C^m C 1 5 ) ;6M# 

'h-NMR (CDCI3 (d = ppm) ) : 7. 30-7. 39 (m, 4H) , 7. 46-7. 57 (ra, 4H) . 7.62-7.67( 
q. IH), 7. 89-7, 95 (m, 6H) . 8.03-8. ll(m, 3H) . 8,26(dd, IH), 8.33-8.39 (ra. 3H) , 8.86 
(d, 2H), 9.21(dd, IH) 

•0 IN X . \\L^m [15] 4- ffl VN /c ^ i)t m ^ ^ CO J: 9 Id f-^ ffiS L o I T o ® 1; flg ^ 1 

5 0 n m it Ifi ^ -fr ^ S tS ( M -7- ( ) K . 1 5 Q / □ . ?! -P e - ^ « p^p ) ^ Z 
0X4 0mm(c:^(rr. ::^^/^>-:/^^Toyto #«bix/c£ffi^rirh>. " ir^^i^/yvs 

6 " { >^ /u (tss) ffi!!) x^M 1 5 5^ra^l^zgt Sfe?^ L r /J^ P> . S*.67kXffi}1^ L ^Co 
fei v> T . ^ y n e /u T ^ - X ] 5 ^ ?^ L T (b ift 7« ^ / - /K:: 1 5 ^> r^*^ 
itf«^itT$!:gS^it7to :i CO S+s S: {^Mi- 5 ifiBtj 1 H#riS U V ^ L . S 
iS^«3SMl^l;igS:MLT, ^itl^(OK?£S7)5 5X l 0"'PaJ[^T(C;tt^*T'»-^LfCo 

[ 0 0 6 9 1 

^^\.mm^^\Z. X. ^X . *-riEa?3lAM*^clrLT. fi^:7^n^>r:=:>^10nm. .TE^LfSi^ 
tt-J|£fi:LT, 4, 4' -t'-;^ (N- { \ ^ ^ JV) -N-7ai::^yUT^y) t':7:^^>ru 

SrSOnmSg^L/Co ?J:{-^3ttt-J4<i:Lr. V ^) :^ ^ J ^) J — T iv ^ j^t% { k \ . 
qa) ^25nmCO/^^{ra®UyCo iJ;{cm^^)I^W^4<l:UT. ^fb-g^fe [15) ^25n 
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9 0 0 0 ;^ > 7 / ¥ :^ ^ - h /i^(Dmmmm^myty^nhi^tia ^ o ^ * ^ ^ o w >x i4 

#^(-Mtl/ct<^T^fc>3. 4mA-eii:jEBEiflL/c<?:r6. 1 0 0 0 0 n*r^/coT4>j®ig^ 
[ 0 0 7 0 ] 

^ . w 6C> « ^ |g ^- ^ M ^ ir yu T' 1 m A il S^j ( D u t y it 1 / 6 0 . /U >^ 0# (?:) 

«Mffi60mA) SitT^c^r^. fi:if^.^«)t?!)5ffliSg. ^ixfc^ 
[ 0 0 7 1 ] 

mmm 2 

m&^ytr^m h ntz. :^(Dmytmi^(Dm^^\t^n\^mtitzt(Dx-^ ^- ^ 4 m a t la «{c 
Eij b 7t t c 5 . 1 0 0 0 0 mmtc X hmm^-mit^'^ h ^j:7b^-D tzo 

[ 0 0 7 2 1 

-e 4 0$ Rg M L o 1 0 0 m 1 ^ :/JD X. . n D ;^ >- X' ffi L . ^ S * ^ . >- U 

:^^ji-:^'7J>^^^'^h^yy^ — {mm : \c X ^ mmi^tz^ mhtitzm^ 2 . 

5gs fc*';^ .1^;:^:7^>:^:3ri^-rK2g. hy^^yUT^^O. 9ml. 

h y ^ ^ i h V -7 ^ :^ /l-y^^ >^ y ^ iy (Q) Q. 38g^hyUin>10ml 

co^ii-a^^Jg^^^rngftT. 9 O^cr- 2 B#P«^;!jp^i}t» Lfcc ^ (;i £|J L . 5 L . h 
/U^>5ml, >^/-/l-5mlTi5fe#L/c„ afe«&5t^2. 9gir#fc, # 

'H-NMR (CDCI3 (d = ppm) ) :7.02(d, IH). 7.12-7,55(m, 24H) , 7.68(d. Ill); 7 
.82(dd, IH), 7.9l(d, 2H), 8,00(d, 2H) , 8.09(dd, IH), 8.75(d, 2H) 

o ^^ T* . m ^ $i ^ <t b T >fb: ^ 4^ [ 1 8 ] ^ m fz u ^ mmm 1 t m m \c m ^ ^ ii=^ M 

L^tZo :iO^^§il^;6^bm§^i!fi-S 5 3 2 nm, }J¥JS1 3 0 0 0:^:yy'yy^-Jj;< — h/U 

xmrnrnW^Ltzt C 5 . 1 0 0.0 0 H$ Ra o T t> jffll it ^ M "b o o 
[ 0 0 7 3 ] 

|i|ffi0iJ4 : it^m [2 0] c7:)'a^;^!^;i:-^n^/flv^yc^^^^ 

miSiOTlgE®60{t:^«feA2g. 2-Tir^yUT:=y^^0. 6 6g. 7kl^<b;<7yt>AO. 6 

7gSr3ii^y^yU2 0ml. ■i^:t:3e-i^:/3 0ml(Dfl:'&f^?«{w^fi?PL. ^^^SST. 4H* 

^://«Se^^yu=9/l) tcj;i93fgKL/Co Mmn^'^. Sfe^^O. 3 5gSr^#/^:o 
#t>n:^efe«»*<7)'H-NMR5>«f3^*mSk<?5ii<9T'fc<9. {b^&i^ [2 0] i^W^hfhX 
l-fz. 

'l-I-NMR (CDC13 (d = ppm) ) :2.78(s, 3H) . 7. 30-7. 37 (m. 4H) , 7. 45-7. 60 (m, 5H 
), 7.70-7.76 (m. 2H) , 7.82-7.94 (m. 411), 8, 0 1-8. 05 (m, 3H) . 8.15(ss. III). 8.22(dd, 
2H), 8.84(d, 2H) 

o^,^T. m^^^mun t Lx it^v^ [2 0] ^ m\^^tz&.^\^{'xmmm i t mmii^m^^ if-m 

b^Co Z (O^^m -f-lb^ h n^it^^ 5 3 1 nm. Mm I 6 0 0 0:^>7='^/¥:&;>« - h^U 

(omm&m^¥^'jti}*^m h n-fto ^ (o^^^m^FcDwuK^it^^ \zmKi^ <ox ^ ^ . 4mA 

xmidiimWj Lfz t 5 . l O O 0 O ^^ff^ tz o x h m& ^'^^\z^ ^ tf: H)^ ^ tz . 

[ 0 0 7 4 ] 
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mmm b : it^^ [2 1 ) co ;s t n * ^ /c ^ -7- 

t';^ (i-i-:7^yu) 7t^::^y^>:t^-^^ Ki g. 2 - (4-yn^:7ai^/u) ^ y ^ 
y^O. 94g, hlJ^f^/UT^^^O. 46ml, h y ^ :^ { V y =^ =- Ji^ :^ y ^ 

) y< ^ ^ (0) 0. i9&th/\-:j:-iyiom](Dm^mmi:^mnmT. 9 o'x:x- 2 

mmMmmw Ltzo mui,^?^^ Ltzm. l . h >- 5 m 1 . ?^ y - 5 m \ x-m 

L o # n /c ^ ^ ^ ^ /l- /l^ T ^ K /J^ b M- rfni L . X 2? # L ^ , ^& 5fe 

[21] b^tXTl^fCo 
'H-NMR (CDCI3 (d = ppm) ) : 7. 28-7. 40 (m, 4H) , 7.46-7,57 (m. 411), 7.76-7.84 ( 
m. 2H), 7.88-7.96 (m, 4H) , 8. 05 (d, 2H) , 8. 1 3-8. 1 7 (m. 2H) , 8. 28 (dd, 2H) , 8.84(d. 2 10 
H), 9.34(s, IH) 

o ^/^ T' . m^mmum t i^r it^m [21] ^m\^^fziixi^{'±mmmitmm\^m^^i¥m 

00 iii ig ,^ i§ 3t 7)M# ^ /c o :^ (Dm^m^-comi^i^i't^^^n {^mtifzh COX h ^ . 4mA 

[ 0 0 7 5 ] 

mmm 6 : it^m [22] (D^f$.t^in^m\^'^tc^ytm^ 

. yi^mit:^ ]) ^ 1 . irgSr^iJ'y — y^20ml.v5^::^-=^•^^^^30ml<^)^l'g^^gfK^-^ 

ft? L . s ^ ^ ?)K T , 4 ^r^Mmm'sft I. tzo ^ ?m a ^ . ii t . ^ y - 71- ^ l yc 20 

*H-NMR ( C D C I3 (d = ppm) ) : 7 . 28-7. 40 (m, 4H) , 7, 45-7, 57 (m, 411), 7.85-7,95 ( 
m, 4H), 8.02-8.05 (m, 3H) , 8. 22 (dd, IH). 8.34(ss, IH), 8.38(dd. 2H) , 8. 84 (d, 2H) . 
9. 17(dd. IH) 

ovN-c. m^-^t^mun t 1.x it^f\^ [22] ^ m\^^tz)^^i-^mmm 1 t mm^^m^^i'^m 

Lfeo :i (D m -jt m IF- h \t ^ & 5 3 2 nm. I 8 0 0 0;^>'X7/¥*-7« - H/U 

T iS Hi ift L fc i: r 5 > 1 0 0 0 0 P# r^l fc o T ^ ^ S ?5 o 7t o ■ 30 
[ 0 0 7 6 ] 

S»fi?iJ7 : it-^m [2 3] (/)^i«<!r'tn«rfflv^yc|g^ig^ 

(l--:h^^/U) ?J^:^:7><V::^=3rf--l'KO. 54 g. 2 - (4->^n^>'airi>rw) - 
4 — 6 — (2-t°!;^//U) ti^yv^VO. 7g. hy^^yur^^^O. 25ml 

. h y ^ y^ (Hy:7rc^/i/4^p^:7^>')yN"^>?r>A(o) 0. I0gcth/uni:/iom 

1 CO -g^ f# r« ^ g 1^ ^ T s 9 0 °c T' 2 fl# ;jo ^ m }^ u o ^ J*?? iii l /c m . 5 l . 

h/U3i>5ml, p«!^y-/U5mIT-i5feJfL/to #bixfc*a*$:v?p<^/U:?i^/U^T^K;!i^ 
R ^> tfT- ^ iS^ CO il 19 T' »9 . fl: ^ [23] ;6M# «b tt r l/^ o 

*H-NMR (CDCI3 (d = ppm) ) : 7. 32-7. 38 (m, 5H) . 7. 46-7. 57 (m. 7H) . 7.80-7.95( 40 

m. 7H). 8. 01-8. 05 (m, 3H) . 8.30(dd, 2H) , 8.66(ss, IH), 8. 69-8. 72 (m. 2H) , 8. 86 (d, 

2H) 

o^/^T. m^mmmpi t Lx it^^^ [23] ^^:m\^^fzi^i^\'i^mmm 1 tmrni^cm^^i^m 

L/do :i <0 m it m -f' h \± ^ S 5 3 1 nm. M Si 1 4 0 0 0:^>''fyyW'^:^ — h/l- 

(DmMS[m&?^yt^-'i^ h titzo (D^^mi^comtK^in-^^'M \^mtifz o:>xh ^ . 4mA 
xm.m.mm i^fz t ^ . I 0 0 0 0 n^mtzox tzo 

[ 0 0 7 7 ] 

^S£W8 : it^¥^ [3 1] 60^fiKi:-?:^^?rfflU^yt^^^^ 

t';^ (l--t->'^/U) 7i^yy^>:i-^-^^y2Q^ 2 - (4-yD:^:7ai:^/U) - s- ^' 
^^^^yu--!. 3, 4-7|-=J^i^v^T>^ — /U2g, hy:3i^yuT^>^0. 92ml, xh^^ 50 
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;^ ( h V =^ /i^Tt^ ^ y ^ >) y< y ^ (0) 0. 3 S e t h ^i- =^ :y 1 0 m \ <D m 

m^^mn^iT . 9 o ''c x- 2 m m mm w l tz ^ ltz^^ . 5 l . h 5 

ml. P< ^ y — /I- 5 m 1 T' ffi L /c o 6 tt fc ^ >Sr ^ 5^ /I- ^ T ^ K /j^ b S ^ hIi L 

CO iS >9 fo . {b C 3 1 ] ;5Mf ?5 tt T fc o 

^H-NMR (CDCI3 (d = ppm) ) : 7 . 28-7 . 40 (m, 411), 7. 46-7. 58 (m, 7H) . 7.86-7.96 ( 
m, 4H). 8.06(d. 2H) , 8.12-8. 16(m, 2H) , 8.24(dd. 2H) , 8.80(d, 2H) 

o ^^T' . mf-mmuntLxit^m [31] m^^^ti&si^i'xmmm 1 t mm i^^m^^if-m 

CO ig J¥ i£ *t ^ ^ n /c „ CO ^ ^ ^- ^ o fif t4 ^ ^' {;i M ti t 60 fc »9 . 4mA 10 

Xmi^mWJ i^fz t Z ^ ^ 1 0 0 0 0 ^^r^tz o X iyUim^Mii^^ h ^J: ^ tzo 
[0 0 7 8] 

mmm 9 : it^m [323 (D^f^^t^ti^m^^tz^^m^ 

\f ^ ( 1 - y ^JU) y^ y ^ >^ :t ^ ^ ^ y 4 . 3g, N- (4->^n^:7ai:=i/U) -1 
. 8--:h:7^yu^^ K5g. h V =^ ^ /i^ T ^ >^ 2 m \ ^ h y ^ :^ ( h V y y 

^ :y) y<y i> ^ (o) 0. s2gthJi-:^iy5 0m\<om^m'm^mm^mT. 9 ox: 
X 2 m m mmn \^ fz o ^ ?a ^ ai l fc ^ . ^ l . h yi- ^ i o m i . ^ ^ y - ;u i o 

m 1 -e gfe ^ L o # 6> n /c » 3)^ «r i> ;^ ^ /U A T ^ K lb S fa L . K $ L ^ x 

s^Sfe«)5ic3. 2g&#)to nhrifzm,n&i^m<o' H-NMR6^rrm^\:3Lik<Dm ^ xh 

•9 . {(^ -g- 4^ [ 3 2 ] 7iM# «b tL T I ^ o 20 
'H-NMR (CDCI3 (d = ppm) ) : 7. 31-7. 58 (ra. lOH), 7. 78-7. 94 (ra, 6H) . 8.04(d. 2 
H). 8.28(dd. 2H), 8. 64 (dd, 2H) , 8. 86 (d, 2H) 

mf-m^unti.xit^^j} C32] ^m\^^fz&.^nmmm 1 tmrn^cm^^if-m 

Lfdo z (D^^m^'t^ h itm^^M 5 3 3 nm. jWffil 1 0 0 0:fy>^'fy/^:^?^ — h/u- 

(Dmm^m^m'jt^^^m h tifzo ^ (d m ^ (o m t^m $^ n m ti tz ^ (o x ^ ^ . 4mA 

T* S gfn SE as L t r ^ . 1 0 0 0 0 B# FbT o T t JW ffi J)S M b ?t /j^ o 3t o 
[ 0 0 7 9 ] 

mT-^ii«-t^-<tLT2, 9-v^p^^/u-4, 7-v>P':r:^y^--l, lO^y^zn-zh^hay 

V (BTCPN) S:ill'^fc{lfeJi^ffi«r!)lt^<l^:|ltcLT|g^fe«-7-Sr{^ffi{Lyto r(7:>|S^ 30 

m'^(DWiiK^{'im < ^< . 4 m AxmrnrnW} i.tz t :i ^ . i o o o f^rnxmstyy^^mi^ 

fZo 

[ 0 0 8 0 ] 

It mm 2 

W^^^mun t LX y zr. /iy - 5 - y ziL-r :^ u =l ;\y it- y. y ^ ly ^ ^ K^ilv^/c^dl 

\t'mt&m I t±<mm\z.\^x?k%m^^Y^'m:V.fz. w(7)5s^lg^coB^^tt=^i^<. 4mA 
X uWimm \. tz t ^ ^ . ^ 0 0 0 \i^mxns.t^^WL\^fz^ 

[0 0 8 1 ] 

It m 3 ' 

^ ^ $ii iS- W ^ L T ( 4 - V? 7 re ^ /U ^ -r :=! ) yziL=:.jU-2-i'y'f';\^y:xL^;U'7tsy^y 40 

-7- w ^ tit . 4 m Axu^immx^fz t h . 4 0 0 onmxnmt^^m.i.fzo 

[ 0 0 8 2 ] 
it 6S0iJ 4 

m^ita^^'Siui.i: \^X-Jy:r.=^;\^-2~'t'u=-;\^it-ysy^:y:^e^'^^ K^rfflv^yc:ftil^^3ltS«sJ 
l.t^<l^4^{^Lr^7fel^^^f1=5^L/Co rcr)%3tlfe-^<7)It^ttti^<. 4mAr*ilijEig 

L fc t w ^ s 6 0 0 0 n$ JK -H^ L o 

[ 0 0 8 3] 
0iJ 1 0 

^^W5|St^L-C, JJ^^ht>l?4<tLThLJ>^:¥yyy-yUT>'U^^^i^St($ (Al Qa) . 50 
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h "7 ^ u D /U - 9 - =L /u) - 4 H ~ y > (DCJTB) ^K— >^^/^75^2 

% 5 J: 0 {^m^-tziiLi-xmrnm I t±< mm{c\^x^^m^^i'^FmLtz^ ^(D^t^m^ 

b •3^*8j£S6 3 0 nm, m & 9 0 0 0:tfV7^^/^^r7^ — h^'K^iiiWig^S^tg-fe^^ 

TiiM^ 6 tL y-c o C <7) ^fg 3t ig ^ CO W ^\ tt 'ft' (c M n fc o r- fo <9 . 4 m a -e li: ffi ®? ®b U i: 
r 5 . 1 0 0 0 0 fl# Fd] /c o T )W a * ^ b o yc o 
[ 0 0 8 4] 

mmm 1 i 

4^ h ^ L T . 4 , 4 ' — ( :7 31 ) t^' :7 m ^ ( D P V B i ) ^ ^ 

l/^ fdl (1 51 ffi <^J 1 <!: ^ < p^I m L T IS ^d; ^ ^ ^ f1^M L o ^II ^ ^ t!)^ b . ^ ^ K :g 10 
4 6 0 nm, W 9 0 0 0:^>^y^yyW-Jj?^ — h/K50i§i)KPgWfe^^/eiMtbtt/Co 
[ 0 0 8 5 ] 
1:1: ^ f^J 5 

m -T- fli ill # ^4 t L T N y ;^ y !j y - /u r yw ^ ^ ^ ( A i q 3 ) ^ m\^^fzmitmm 

mi 1 i ^. < mm\:i 1.x m^m^^i'^m i^fto <r> ^ ^.t^ (b \t ^ n 7f)- h (d ^ ^ {z 

[ 0 0 8 6] 

mmm 1 2 

;^^>^^;H-^U^tLT. 1, 4-v^'>-h-2, 5 - \f :^ (3, 5-v^>5^ yU ) - 3 , 

e-t'y^. (l--:^:75^yu) enp [3, 4-c] fc-D — yu. ^:^h4^*^f^Lr4, 4-v^ 20 
:7.y^;?^^-8-:7zcc:ly^-l, 3, 5. 7 - h ^ (4-n-^^^>/U) - 4-4^^-3 

a , 4 a - V? T 1f - s - V ir V ^ K - >^ ?S ffi 1 % ^ J: 5 ffl {til ^ 
i:^<fiJ«(;iLT%^m-^iSr<1^S{U?^c„ rco B'3t^^ d=» .^^ffi:g6 1 6nm. ffffi 

16000;t^>x^/¥:&7«-hyi-(DiSjWffi5^fe|il3t:dM#bixfco 
[ 0 0 8 7 ] 
it e^fifiJ 6 

M^'^l^U U t I. X ( 2 - U :^ yV ) :7 31 yU ;^ ^7 > 1^ K ffl V ^ {ifi. *^ H 

tS M 1 2 ^ ± < P L T ^ ^ ^ ^ ft K L 7t c :i(0^tftm^:^^ h ib(Dm^ 

\z m X m, mr^u n h <D n ^ ^ ^ 7^*^ mm ^ ti . s » u < ® o « 

[ 0 0 8 8 ] 30 

mmm 1 3 

^tf-i.^«p"p) >Sr30x40mm(;i^»r. :7;^hyyi/7-7^j£|;iJ:oT300Mme 
y ^ (f^'9it@2 7 0 Min) X3 2*:60;5;h^-r:/t^(C/N*^->'^IPXLyho ITO;^l>7-r 

c?^ S i22 fM] >t ffiO ^ 35 t m ^ 3^ ^ ^ a 5 2 . 7 m m :y 5^ ( M p 

*S 8 0 0 M m) 4 J[A tf T fo ^ o if ?3 S tS Sr r h X " ir ^ m jj 5 6 " T' # 
1 5 i> FpI ^ at ifc # L T ^ . is jf« 7k iSfc }^ L 7t p «g v^ -C. -r y :/ u f yu T yu =» — yu 1 

[ 0 0 8 9 ] 

. 3^ e CO M ^ ffi 5 X 1 0 P a JSJl T tc: ^ * -e t# ^ L ;t . « fit *P J: o r . ST 

. IE7Li|'SjiX-$;|';|sf<!:L.T4, 4' -t';^ (N- (m-hUyU) - N- :7;c^yvr^y) t'y' 
ai^yu^l 50nm?^^L. ^ -yt U U t L X h V ^ J . 1} / — /I- T Ji- ^ ^ ^ 2 5 

n m<Df^ ;^ \zmm l^fCo llT-$^iJI«-2|S|<tLT. {b^t? [15] ?r5 0nmiOJl^(:: 

[ 0 0 9 0 ] 

2^:*-. i¥^5 0/zmCOri/< — /u^gt-^7zc.y h^'>'^>:/t;iJ:oTl. 6:^C02 5 O/imOOM 
PSH5 (^<9itg50/im, 300^mt:'^;/^{;iffiS) *sS{t/l-v:^^Sr. M^*T-ITO^h 

^ ra ^ L f- o tLXV^C^J^^O. 5 n m ^ a Jl iC K - e > L . T yU ^ r> a 4r 50 
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C 0 9 K 11/06 6 5 0 

C 0 9 K 11/06 6 5 5 

C 0 9 K 11/06 6 6 0 

C 0 9 K 11/06 6 9 0 

H 0 5 B 33/14 B 

H 0 5 B 33/22 B 



